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$m$ $a_{i}=a_{j}\pm a_{k}(\exists j, \exists k<i)$ $1=a_{0},$ $a_{1},$ $\ldots,$ $a_{r}=m$
$m$
1
1894 HDellac[l] x $m\in \mathbb{N}$ $7$
Dellac 100











1814 2012 61-69 61
2.1( )
$1=a_{0},$ $a_{1},$ $\ldots,$ $a_{r}=m$ $a_{i}$
$a_{i}=a_{j}+a_{k} (0\leq\exists j, \exists k<i)$

















$\langle 1,2,3\rangle$ $\langle 1,2,4\rangle$ 2 $\langle a_{i}\rangle_{i=0}^{2}$ 2
3 $\langle a_{i}\rangle_{i=0}^{3}$ 1 7
$a_{i}\rangle_{i=0}^{r}$
$a_{r+1}\in\{a_{i}|a_{i}=a_{j}+a_{k}(0\leq j, k\leq r)\}$ $a_{r+1}\neq a_{0},$ $a_{1},$ $\ldots$ , a $a_{r+1}$
$\langle a_{i}\rangle_{i=0}^{r+1}$ $\langle a_{i}\rangle_{i=0}^{r}$





















$1=a_{0},$ $a_{1},$ $\ldots,$ $a_{r}=m$ $a_{i}$
$a_{i}=a_{j}\circ a_{k} (0\leq\exists j, \exists k<i)$
$a_{i}\rangle_{i=0}^{r}$ $m$ $i$ $r$

















$\langle a_{i}\rangle_{i=0}^{r},$ $\langle b_{i}\rangle_{i=0}^{r}$ $r$ 2
$a_{i}=b_{j} (\forall a_{i}\in\langle a_{i}\rangle_{i=0}^{r}, \exists b_{j}\in\langle b_{i}\rangle_{i=0}^{r})$
$\langle a_{i}\rangle_{i=0}^{r},$ $\langle b_{i}\rangle_{i=0}^{r}$
$\langle a_{i}\rangle_{i=0}^{r}\equiv\langle b_{i}\rangle_{i=0}^{r}$
$[\langle a_{i}\rangle_{i=0}^{r}]:=\{\langle b_{i}\rangle_{i=0}^{r}|\langle b_{i}\rangle_{i=0}^{r}\equiv\langle a_{i}\rangle_{i=0}^{r}\}$
$\langle 1,2,3,4,5\rangle\equiv\langle 1,2,4,3,5\rangle\equiv\langle 1,2,3,5,4\rangle$
4.2( )
$\langle a_{i}\rangle_{i=0}^{r},$ $\langle b_{i}\rangle_{i=0}^{r}$ $aj<b_{j}(j= \min\{i|a_{i}\neq b_{i}\})$
$\langle a_{i}\rangle_{i=0}^{r}\prec\iota_{ex}\langle b_{i}\rangle_{i=0}^{r}$
$\prec\iota_{ex}$ (lex ) $\square$
$\langle 1,2,3,4\rangle\prec lex\langle 1,2,4,3\rangle$
4.3
$\langle a_{i}\rangle_{i=0}^{r}$ $([\langle a_{i}\rangle_{i=0}^{r}], \prec\iota_{ex})$
[ ]





$\langle a_{i}\rangle_{i=0}^{r}$ $([\langle a_{i}\rangle_{i=0}^{r}], \prec\iota_{ex})$
[ ] $\{a_{i}\}_{i=0}^{r}$ $\langle x_{i}\rangle_{i=0}^{r}$ $\{a_{i}\}$Lo
$y_{i}\rangle_{i=0}^{r}$
$\langle x_{i}\rangle_{i=0}^{r}\prec\langle y_{i}\rangle_{i=0}^{r}$
$\{a_{i}\}_{i=0}^{r}$ $A$ $\langle x_{i}\rangle_{i=0}^{r}$
$A$
$\langle x_{i}\rangle_{i=0}^{r}=X_{0}\prec X_{1}\prec X_{2}\prec\cdots\prec X_{S} (X_{1}, X_{2}, \ldots, X \in A)$
$l= \min${ $i|X_{i}$ } $X_{l}$ $[\langle a_{i}\rangle_{i=0}^{r}]$
4.5( )
$\langle a_{i}\rangle_{i=0}^{r}$ $r$ $\exists\langle b_{i}\rangle_{i=0}^{r}\in[\langle a_{i}\rangle_{i=0}^{r}]$
$\langle b_{i}\rangle_{i=0}^{r}\prec\iota_{ex}\langle c_{i}\rangle_{i=0}^{r} (\forall\langle c_{i}\rangle_{i=0}^{r}\in[\langle a_{i}\rangle_{i=0}^{r}]\backslash \{\langle b_{i}\rangle_{i=0}^{r}\})$
$\langle b_{i}\rangle_{i=0}^{r}$ $\langle a_{i}\rangle_{i=0}^{r}$ $\prec\iota_{ex}$ $nf_{lex}(\langle a_{i}\rangle_{i=0}^{r})$ $\square$
$\langle 1,2,3,4\rangle=nf_{lex}(\langle 1,2,4,3\rangle)$ $\langle 1,2,4,8,7\rangle=nf_{lex}(\langle 1,2,4,8,7\rangle)$ $\langle 1,2,4,7,8\rangle\neq$
$nf_{l}$ $x(\langle 1,2,4,8,7\rangle)$ 4.4 4.6
4.6
$\langle a_{i}\rangle_{i=0}^{r}$ $nf_{lex}(\langle a_{i}\rangle_{i=0}^{r})$
[ ] 4.4 $nf_{lex}(\langle a_{i}\rangle_{i=0}^{r})$ $\square$
4.6 $\tilde{l}(m)$




5$\max j(\langle a_{i}\rangle_{i=0}^{r})$ $:=\dagger$ $a_{i}\rangle_{i=0}^{r}$ $j$
“
5.3, ]5.5, 5.7 Thurber[6] $a_{r-j}$
$\max j(\langle a_{i}\rangle_{i=0}^{r-1})$
5.1 (1 Thurber[6] )
$\langle a_{i}\rangle_{i=0}^{lb}$ $lb$ $m$ $\langle b_{i}\rangle_{i=0}^{lb}$
$\langle a_{0},$ $a_{1},$ $\ldots,$
$a_{k}\rangle(k<lb)$
$\max_{1}(\langle a_{i}\rangle_{i=0}^{k})<b_{k} (k<lb)$
$\langle a_{0},$ $a_{1},$ $\ldots,$
$a_{k}\rangle$ $a_{lb}\neq m$
$\langle b_{i}\rangle_{i=0}^{lb}$ 1
br $(\langle a_{i}\rangle_{i=0}^{k})$ $m$
5.2 ( (A)Thurber[6])
$m$ $lb\in \mathbb{Z}_{\geq 0}$
$b_{i}=\lceil n/2^{lb-i}\rceil (0\leq i\leq lb)$
$\langle b_{i}\rangle_{i=0}^{lb}$ $lb$ $m$ $(A)$
4 10 (A) $\langle$1,2,3,5,10$\rangle$ (A) 1
5.3 (Thurber[6] )





[ ] $a_{i} \leq 2\max_{1}(\{a_{0}, a_{1}, \ldots, a_{i-1}\})$ $a_{k}>2^{m} \cdot\max_{1}(\langle a_{i}\rangle_{i=0}^{j})$
$aj$ $a_{k}$ $m+1$ $lb$
$m$ $\langle a_{i}\rangle_{i=0}^{lb}$ $2^{lb-j}aj<m$ $aj$ $lb-j$ $m$
$aj<m/2^{lb-j}$ br $(\langle a_{i}\rangle_{i=0}^{j})$
4 10 (A) $\langle b_{i}\rangle_{i=0}^{4}=\langle 1,2,3,5,10\rangle$




$m$ $lb\in \mathbb{Z}_{\geq 0}$
$b_{i}=\{\begin{array}{ll}\lceil m/(3\cdot 2^{\iota b-(i+2)}\rceil (0\leq i\leq lb-2)\lceil m/2^{lb-i}\rceil (lb-1\leq i\leq lb)\end{array}$
$\langle b_{i}\rangle_{i=0}^{lb}$ $lb$ $m$ $(B)$
5 13 (B) $\langle$1,2,3,5,7,13$\rangle$
5.5 (Thurber[6] )





[ ] $\langle a_{i}\rangle_{i=0}^{lb}$ $m$ $a_{lb}=a_{lb-1}+$
$a_{k}$ $(0\leq k\leq lb-1)$ $m$ $a\iota b\neq 2a_{lb-1}$
$m \leq\max_{1}(\langle a_{i}\rangle_{i=0}^{lb-1})+\max_{2}(\langle a_{i}\rangle_{i=0}^{\iota b-1})\leq 3\cdot\max_{2}(\langle a_{i}\rangle_{i=0}^{lb-1})$
$\max_{2}(\langle a_{i}\rangle_{i=0}^{lb-1})\geq\lceil m/3\rceil$ $lb$ $m$
$\lceil m/(3\cdot 2)\rceil\leq\max_{3}(\langle a_{i}\rangle_{i=0}^{lb})$ $\max_{2}(\langle a_{i}\rangle_{i=0}^{lb})\geq\lceil n/3\rceil$
$\max(\{a_{i}\})<\lceil n/(3\cdot 2^{lb-(i+2)})\rceil (i=0,1, \ldots, lb-2)$
br $(\langle a_{i}\rangle_{i=0}^{k})$ $\square$
5 13 (B) $\langle b_{i}\rangle_{i=0}^{5}=\langle 1,2,3,5,7,13\rangle$
$\langle a_{i}\rangle_{i=0}^{4}=\langle 1,2,3,4\rangle$ $a_{3}<b_{3}$ $br(\langle a_{i}\rangle_{i=0}^{3})$
(B) $m$
5.6 ( (C)Thurber[6])
$m=2^{t}n$ $(n$ $t\geq 0)$ $lb\in \mathbb{Z}_{\geq 0}$
$b_{i}=\{\begin{array}{ll}\lceil m/(3\cdot 2^{lb-(i+2)})\rceil (0\leq i\leq lb-t-2)\lceil m/2^{\iota b-i}\rceil (lb-t-1\leq i\leq lb)\end{array}$
$\langle b_{i}\rangle_{i=0}^{lb}$ $lb$ $m$ $(C)$
6 26 (C) $\langle$1,2,3,5,7,13,26 $\rangle$
5.7 (Thurber[6] )
$\langle b_{i}\rangle_{i=0}^{lb}$ $lb$ $m$ (C) $\langle a_{i}\rangle_{i=0}^{r}$
$\max_{1}(\langle a_{i}\rangle_{i=0}^{k})<b_{k} (k<lb)$




[ ] (C) 2
(i) $b_{i}=\lceil m/2^{lb-i}\rceil$ $(lb-t-1\leq i\leq lb)$
5.3 $a_{i}<\lceil m/2^{lb-1}\rceil$ br $(\langle a_{i}\rangle_{i=0}^{k})$
(ii) $b_{i}=\lceil m/(3\cdot 2^{lb-(i+2)})\rceil$ $(0\leq i\leq lb-t-2)$
$0\leq i\leq lb-t-2$ $\max_{1}(\{a_{0}, \ldots, a_{i}\})<\lceil m/(3\cdot 2^{lb-(i+2)})\rceil$
$\max_{1}(\{a_{0}, \ldots, a_{i}\})<m/(3\cdot 2^{lb-(i+2)})$ $s>i+1$ $s$ $a_{0},$ $\ldots,$ $a_{s-1}$ 2
$\max_{2}(\{\langle a_{i}\rangle_{i=0}^{s-1}\})\leq\max_{1}(\{\langle a_{i}\rangle_{i=0}^{s-2}\})$ $\max_{1}(\langle a_{i}\rangle_{i=0}^{s})\leq 2^{s-i}\max_{1}(\{a_{0}, \ldots, a_{i}\})$
$a_{S} \leq\max_{1}(\langle a_{i}\rangle_{i=0}^{s-1}\})+\max_{2}(\{\langle a_{i}\rangle_{i=0}^{s-1}\})$
$\leq\max_{1}(\langle a_{i}\rangle_{i=0}^{s-1}\})+\max_{1}(\langle a_{i}\rangle_{i=0}^{s-2}\})$
$\leq 2^{s-1-i}\max_{1}(\{a_{0}, \ldots, a_{i}\})+2^{s-2-i}\max_{1}(\{a_{0}, \ldots, a_{i}\})$
$=2^{s-2-i}3 \max_{1}(\{a_{0}, \ldots, a_{i}\})$
$m=a_{lb} \leq 2^{lb-8}a_{s}\leq 2^{lb-S}2^{(s-2)-i}(3\max_{1}(\{a_{0}, \ldots, a_{i}\}))<2^{lb-S}2^{(s-2)-i}(3)m/(3\cdot 2^{lb-(i+2)})=m$
$i+1$ 2
$m=a_{lb}=2^{lb-(i+1)}a_{i+1}$
$i\leq lb-t-2$ $lb-i-1\leq t+1$ $m$ $t$ 2
$\max_{1}(\{a_{0}, \ldots, a_{i}\})<\lceil m/(3\cdot 2^{lb-(i+2)})\rceil$
6 26 (C) $\langle a_{i}\rangle_{i=0}^{6}=\langle 1,2,3,5,7,13,26\rangle$
$\langle a_{i}\rangle_{i=0}^{4}=\langle 1,2,3,5,6\rangle$ $a_{4}\leq b_{4}$ $br(\langle a_{i}\rangle_{i=0}^{4})$ 2
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